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AB - PURPOSE: To manufacture a TRFT almost free of crystalline grain 
boundary in the current path in a channel region with excellent 
reproducibility by controlling the position of crystalline grain 
boundary on an insulating substrate as well as arranging the 
orientation degree of individual crystalline grains to form 
polycrystalline silicon film in large grain diameter. 

- CONSTITUTION: The first polycrystalline silicon film 4 arranged with 

orientation degree in the vertical direction to the stepped part side 

7 is obtained by forming the first amorphous silicon 3 film on an 
insulating substrate 1 formed of a stepped part 2 to be heat-treated. 
Next, the whole surface is patterned leaving the region containing the 
part above the stepped part 2. Next, the second amorphous silicon film 

8 is formed on the pattern and the first polycrystalline silicon film 
4 is used as a seed to solid crystallize so that the orientation 
degree and the position of crystalline grain boundary controlling the 
second polycrystalline silicon film 9 may be formed. Finally, when a 
channel region 12i formed making the vertical direction to the side of 
the stepped part 2, a current path may be coincide with the epitaxial 
growing direction. 
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»^h5T F TCI L?t^p a D K^^^Q B a v-y ^ >Jgl<7) 
Kit^Sx&it/T F T05»JS*ffi^B8-*-5. 
[0 0 0 2] 

a y = Vina* * a*««t *rr 5TFT 

(Po 1 y-S i TFT) ibiXT^5 0 Lrt> 

U i«tttB*TFTS:*ai-5±-C, ^ H B B vy^>l 
10 (diiWTco 2o<OBaJHd5S)5o 

[0 0 0 3 ] ^ 1 <Z>fiajBl±, 8c<^i:*3 9-efc5o #*£iB 
*>y 3yg^ B B a gjf(:#6t5»{:J:oT4C^ 

5£A&#0{4g S:SH»-r 6 *> 5 - £ "C *> * - 

[0 0 0 4] » 2 fiOBaJHtt. TFTfttt^/^y^Srfi 

20 * (DjaBafiC^^TT F T (DffiiaESBS^f^^iB^lttSrlii 

[0 0 0 5] ±IE2o(OPpWt»ft'f5fc«>«-, «TO 

[0 0 0 6] «1<0#SH*. ZSC&S TT. ASANO, e 
t . a 1 Extend Abstract of t 
he 1993 International Con 
ference on Solid State De 
vices and Materials, Makuh 
ari-1993, pp999-1001J MfSttSH 

30 T^3^j£-Cfc5o 1 <Z>#ffi<^«ftgBKBL 

»l<D#ftlCT»bix5TFT<a»rEI2Srl2 7 
• (a) C ^ 8 B B'>^^Mi^l7 (b) C 
TFTO®^XSS:ll8 (a) - (f) Id^i". 
[0 0 0 7] mi<D%&:\Zi3^XtZ* Sf\ i8 (a) 

(ctf-TJ:5C S i Sffi±tcjg/££ixfcS i 0 2 J3H (g| 
TFlt-f) t L"C S i S«eO*J!£ 10 0 nm^ 

s/^j/U :i(:J:^ aM^r^Ti" 

5 S i SIS 1 3 0 SrJBfifc-t-So 

[0 0 0 8] H8 '(b) IC^-Ti; wOifcffi 

40 OS® 1 3 0&mmk1-Z>Zt\z£ Vm^l 0 0 nmCO 
S i OJRl 3 1 S:JB^-t-5o 

[0 0 0 9] 8tV^X\ HI 8 (c) 5 (-> m^tf 

-j±m?gmz£vm&i o o nm^t^y ^vjri 

3 2£2g*1-£o 

[0 0 10] ^<7>^, [H 8 (d) \Z7jk~t£o\Z^ N 2 # 
H^^. 6 0 Ott^sgvy nygl 3 2 ^@ti^ B B B 
ftt5 I iic J: 9 ^gfiVD a yH 1 3 3 tt5« Z<D 

tz. ajsf*ie<?>*spffi±^#a»->y 
so e*j«*-r5. wMi, M^^f-vy^^ 
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as^en- Lxes^fflsicw LTS@:#*ft{a&ft 

U aSrofiJB^P) 3 /i mgfiSfiLfci w5T\ 

;:<z>t£** ^7 (b) (OTfJ:^:, toSMfrfcttfitt 
[ooi i ] &(c, is ( e ) tc^i-j: o tc, @f£y— 
y««i3 5bSr»«u i o 5 o a c<Dmmmc£*)m 

^10 0nm(7)^-M6tIll 3 4lrMt^o Z<D± 10 
(C, y-MHl3 6G, y — *Bffil 3 6 S*5«fctfK 
i"f 13 6 D£rA 1 *rfflV^T?i?fi5ci"5 - it- J: 

9, 131 7 (a) l^fi:9^W/L=50Mm/lO/i 
m, t„=100nm^TFTS:^St5o 
[0 0 12] W>2(D^m^ U-LPCVDft«:ffl^fc 
S i Ht@fiKS^«t5*ffi"Cfc5 (^J^EBf8-iSft&^ ^3^ 
3 8 0»a*Hffi5g^ltW#T** P ■ 7 4 2 
31p-X-12 ru-LPCVDffi^ffl^fcS i 

jgftixy n v8g<^$rffi[S£;E19{;:, #«£i!Ir>y ^v^<D 20 
«*XSS:|g|10 (a) ~~ (d) td^-To 

[0013] »2fl5*ftiasi^tt, *i\ mi o 

( a ) (C^i" J: 9 (d, Si (10 0) £& 2 3 0 Jb^J? 
*1 0 0 nmCO*gji:^2 3 1 Sr±£8lU wfrSrEI 1 0 

(b) loiH-J;5K^-->^-rSo 
[0014] &(d, 010 ( c ) (Ctf-T J: 5 
2 3 1*3±V£S2 3 0<O«ffi«fB^±lC. LPCVDS 
S:fflv^*fif v/y 3yR2 3 2S:±Sat5, 

#, aa£ii4 9 0^-5 o ox:t u mft#xfcs 1 ♦ 

H 6 3fX&m^Z>o 30 
[0 0 15] t<D& s 10 (d) (C^-fJ: 9 Si 
(10 0.) IS2 3 0S:v— Kt lt^a B B Si/y =* VjSg 
2 3 21:, 2 0^Psloatiieji^ < t!9#fefi^S-e: 
T, *jS B B B^y3yR2 3 3 i:t5o (H9 1C 

^i"J:9(C, ftbtl-k.&&&isl) 3^12 3 3 14, 

2 3 lO^St^L-T^^ft (^Slt 
f?< 0 ft, S i,H.#*&JR»#*i: It^fv'y =* 

fcifr&tCjfc^T 3 fSSg (ftHiim) COL-SPE 40 

[00161^3 <D*ffitt, «MJB¥ 2- 1 4 3 4 1 4f 

6, ^al^y^ygcoMie^ii i (a).- . 
(e) (C^i- 0 

[0 0 17] »3<0#ttK:fcV*-Ctt, £1", Hi 1 
(a) tc*-ri5lc, *7^SS««)}6»tt»S3 2 9 

[0018] #:(c:, nil ( b ) ic*i-<fc 5 (c, 

0. .1 m^faf v/y nyg3 3 2^«fL, S i -Y 50 
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^y^aAlt (14 0keV, 6X10"cm-) , 

[0019] jR^T, Sill ( c ) 5 tC, 75 

y nyR3 3 2Sr#gfi>'y =yR3 3 3 tt5 8 

[0 0 2 0] ^cotg, Eii ( d ) (ctt^I- J: 3 ££ 
icSEHics i -f^yJriiAL (8 0 k e V, 6X10 ,S 
cm* 2 )', *filHkt5. :0«F V I^»»3 3 3 

[0 0 2 1] &C(C, ID 1 1 ( e ) J; ? (d, #bbK 

{bLfcv-y 3VK3 3 2 a £6 5 Ott'2 OB^fiJBfitt 
fi^ki-5^i:*-«t 9, #8liv'y3yK3 3 3 bi:t 
So ^<7)#fe B B g v/y3y^3 3 3 al:'y 

ft-*"*. 

[0 0 2 2] #4<Z>*ffif±, #i¥4- 3 6 7 2 1 7^ 
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fti"'<<fcSitfcfc0>-e*9. £Ikf££4K±(c&AttA 

t ^ B B a ^roiHrSH4^««x.-C 
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SSSSSl^lo B Bfei|^i s ?pi:*l¥^£L / i''' > T F T$r^^,'f4fi< 
KifCt 5#^ B B B ->y a VBI©^*i£*JJ:0 ! T FT<75 

[0 0 3 5] 

[RH«r»ft-r5fc«)©*a] #f§ejW#ii£A->y 3> 

st, tt&a£&tfr3S*±ic*i«>#Ajr>y = van 
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i-^S«±ic^i(D^ B B B R->y =yg^Mt5il 

i: , K3B 1 ro^ B B B K-> y 3 VHmc^HSrJS Ltl 1 co 

^•yy^yiitsiii:. &®m<Dwmmzi%m 

^ H H B y 3 vn^-g-trS«co±(c^ 2 w^f-y y 3 v 
Rt»*t5lSi:, «i*aa«:lfcrwtlcJ:9, ttSB 1 

(0#^ B B B ^y 3>^SrSSSr->- Kt LT|g2C0^ B B B K 

>>y 3vai^#^A{bUT«2(75#^ B B B ->y 3^t-r 

So 
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[0 0 3 9] 
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vai^it^Ufc^-g- (^0. 0 5 Mm) fCfcfc^T^feMl 
(^3 Mm) iC-Tir t^-C'#5. 

[0 0 4 0] rrogKO^ies-yyayiBS:. iEisittw 
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[0 0 4 2] <Sm\<n% \ <n#*sy|*>y =* VJE 

[0 0 4 3] 

[0044] mmm dh mi:, *nmmx*m 

bttZT FT <DWrmm$:7r;i- 0 rixtb^T F Tf2, 
2 $ ft fc«SH*S« 1 ?>i3:MJt® & WTBC , 

m>/«i2i, y va* k— ^^ttfcy— ^sh«i 

2NtKW^B«12N, 4fctt#a K— :/Sft 
fcy-*flH«l 2 Pi: KWvWl 2P^W-T5^2 

«1 OiWKfiKSftT^S. hS&MJBil O<0i:lc«\ 
^^M'lHttl 2 i £*f-ft-r5£ 5(cy— 1 as 

»J*£ft. -t<Z)±tfllor/Bm»lW«i 3 3WBj*£ftT 

i 3 c:^/££ft7t^ ^ hsfc— /uffitcisv^y— 

S12N, 1 2P*5itf KKVfi«12N, 12Pi 

tt«ttfcffitt£ft-c^5o 

[0 0 4 5] y = >JR 9 f* , EI 2 ( a ) *3± 

(b) (c^-Ti: 5 C ®S2(©iBJffitc*fL-CSi£<c*'fpi 

ffittl 2 i tt % aao«E2»c«-UTSiett*[fil*s«SIE 

[0 0 4 6] ^ft^CDTFTI*, «T(Oj; 5(CUTfESf 

[0 0 4 7] Ell (a) tC7Fl-J;5l-, #7*^ 

b * S IfelMSfeSK lfciyfymrtlcJ: 
0SJI2«r»*i-5. I<7)gi2 0S^li, «3*i-5» 

i y ^ yR 3 <oni?io xxfsS 2 <d&&k*s y 
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y 3>«3G>#fe*{fc#fir 5, |kd»v>!/^ 

R4 0/**— =^£ftfcffllffiS:V— K<t LT^2(D^ 

fc, &m2<nm£&5 0-5 0 0 nmIST*fc5<0)i J I 
JLV\ mil, Ilf^5 0 0 nmta^5#8f H ->y 
ayKS:TFT^ft*/»^SSl 2 i <k Lti^^t y 
10 -^aflEriSJfjDU K«^5 0 nm*?1S-efc4i:*a« 

*>y 3>«S:#iB*fb-*-*^-^^-r >**i9*# < 

^ 1 0 0 n mlCjf^ 
[0 0 4 8 ] <5fctC x 0 1 (b) (Ctj^I-J; 5>fCl, LPCV 

20 ^ U-f 5 0 ±£«ffl£ft 4 0 0-550 

?5i:#«ft{t3ftSfiwO-C*aSf'>y 3^«as#&ft* 
V\ MS 5 0 0 ^C. JE^f 2 5 P a "Ci?^ 1 0 0 n m<D# 

[0 0 4 9] r^l^il^y 3yg3^N ; #i 
v^y3yR4itS, CON:7^-/Wi6 0 0 — 7 0 

30 wer^t, ia-r#*5t^ B e B {t:^*f4^<^5^^u 

^v^xbs*>4 0*#<*e>4v\ & B aftfflli6h 
(h : fl#ra> WJiT-&ftfi.fc^as, +ft\z}£ihfc1-Z>tz 
ftlClil 8-2 4h^S*U\ ^<OHJ£«»J-Cf±. 6 0 
0°CT-2 4 ht^T^— yU^rtTofdo ^fefifb^K^T — 

Ci:^ fifff H] T /u^s «: ffl ^ T <b <fc 1/ \ <7> T ~ - /U 

40 ^aflv!) 3yR4^«fit5. 

[ 0 0 5 0 ] as^t, m 1 ( c ) iC7^i-<£ 0 %\<d 

&m&isV 3V«4±«ctt»K5SritaL, (3 1 (d) 
ic^t i 5 SKO^jBSv^y 3^K4i:itft»IH5 i: 

«-c4-8S«awasu\ ronis«-ett, ft 

50 fc 0 »»IB!5 0»*ii«Ki-5ri'b-C#Sds, 
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WX\*. f^4 0ntnSfW±WS iO s d*e><C5l6» 

[0051] ^e^m, ei i ( e ) tCTnl- i 9 % 2 CO 

«->y 3 vat 3 tiiiai<7>jEiadsa* z.<oni&mx 

tt, » 1 (D*fiKV y ^ VK 3 4: m C2kfrX~m& 10 0 10 

[0 0 5 2] &tc, 0i (f) ti2^ 
$tf^^^2cD^ B B B Sv-y 3VJH8 Sr^y^-V^-f 

x y f y^t^l^ ^ai^5co±co^2 0^ B B a «-> 

sa»e>-efc5. r<ar— — i ^f B f'>!) ^ 
>Bi3 ira«t<^gSH^ai dc7)HjsF(ir-fi, 6 0 

-^fetL-Cfl ^l^v^ If— , Ar^tVU-f 30 
— ^SrfflV^fc u— if — r — — ;^^d y >^ v^coSD^ 

y 3VjR4 0BfflUfc(BIffi (*>— K) i 13 UEr*H±«r«F 

(a) io£Tfm2 (b) tc^-rj:9i-. niftss&o^-fa 

(aiS2<o«ffitc*tLTSiE**ft) 
l^t^Stg (-10 M m«±) ^»2<o#j*fi->y = 

[0 0 5 3] «(Vm:, i!3 1 (g) IOtTJ; 5 2 co 40 

(c, 0 1 (h) (C^-fi: 9 CVD&l£±9JS:*5 0 
nmWSi 0 5 *»&**y— M6»K1 0£ig«1-£ o 

ricLTt>J:v\ -to±tzfi. y-hltii i&M&i- 

*^<t U-CJB20*ttfi->y ^ VR9(C5F«« (N^-f 
FTfCfiy V, P^^^yUTFTIC(i^D^) £ 
aALty-^«l 2N, 1 2 Pfccfctf vans 
12N, l2PS:Mt5o y- hllil Old J: 9-^* 50 
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[0 0 5 4] Rtd, C VDSICJ; <9J5^5 0 0 nm^S 
iO : /i^^51TOMl 3^«9L, ffiALfc*** 

%0&tt{t:^Aca6(C9 5 Ot, 3 O^SS^^JQiSSrliS 

-To 

[0 0 5 5 ] S&ic, y- h««Rl 0*3J:VJIffl&i» 
fill 3lc = h^-vi'Sr^U ^^±i^A 1 ^ 

i 9 y-^m®l 4fe±tfKW>'tSl 
y-^5lll 2 P*3j;tfKWyfi«l 2 Pirl^i^ 
^£itT0l (i) tc^-TJ: 5 4TFTS:^ct5. ' 

[0 0 5 6 ] <J£J£fiSJ 2 ) 03 ( j ) *HJS^JT^# 
tbix^T FT^BSr®SI*:^i"o Zti^cDT FTIt ££M 

1 7^?gfiS:Snfc«»i4SIEl 6 <73BflflFB«-c ^-^^HS 
4ft 2 6 i t y K-^Sixfcy-^«*2 6NiKl/ 

2, &£t/^-^A^i£2 7 i tsjfo v^s K— 
V-^?I^2 7Pi KWvi*2 7 P^:5r*i-5^2 

<o*js*fy ^ vjk2 2*««s^ t«o±i^- 

112 4J&S^J**;h/0^o y— h*6»IBi2 4 0iC 
W\ 7-r*/Hg«2 6 i . 2 7 i t>Etr^i-^ <fc 5tcy— 
h®(12 5^7i^££tK -tco±S:«o-C«Pfllfe»K2 8 

U«KWytS2 9^MS^ y— hte»JR2 5^3«t 

[Zte\,^Xy — X^l&2 6 N N 2 7P*SitfKK V^^S 

2 6N, 2 7 P tm%#)\zWM£tlX\,^Z> 0 

[0 0 5 7] *|*ft'>y nyg2 2lt 0 3 (f ) *5i 
VH3 (g) (^^f i 0 a^l 7coftij®tcMLTS 

ft*^«26 it5«tU«27 i tt. Si 1 7 offijffiic: 
» UTSii:**fpj^«8ttSilSfc J; 5 Ki&i&ZtiX^ 

[0 0 5 8] ^ftfeOTFTIl BT©±5l-L"CffK 
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